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a clock, when you look on the spinning wheel from above, say A. Place
this end A of the frame on a small pedestal or, what may prove more
convenient, attach a piece of twine to this end, tilt the gyroscope a little
put of the vertical, and release it. If it is spinning with sufficient speed
it will not fall out of the twine but the whole apparatus, frame and wheel,
will start moving round in a circle the centre of which is the point of
attachment of the twine to the set screw in the frame. As it continues
to move round it will slowly descend, and if allowed to continue descend-
ing long enough, it will probably fall out of the twine. If it is picked
up and replaced in the original position it will repeat the process but
will move round in the circle more quickly than before and it will also
descend more rapidly. The direction of motion of the gyroscope round
the point of attachment A is anti-clockwise viewed from above, this
direction and that of the spinning wheel being indicated by arrowheads
in the figure.

Experiment 4. Spin the wheel again in the same direction and suspend
the end B of the frame on the string or place it on a support. On releas-
ing the frame it will move round on the pivot at B but in a direction
opposite to that in which it moved previously. The same phenomena
are repeated, the descent of the gyroscope and the increase in the speed
with which the frame moves round, etc., and the only difference is in
the direction of this motion. This can always be determined by means
of the following simple rule :

For convenience hold the gyroscope when the wheel is spinning in a
vertical or approximately vertical position so that the direction of the
spin, looked at from above, is obvious. When the end of the gyroscope
is placed on a support the whole apparatus will move round this point
in the same direction as that of the spinning wheel.

The weight of the gyroscope tends to turn it round a horizontal axis
through its point of support, and would do so if the wheel were not
spinning. When the wheel is spinning, instead of the gyroscope turning
round this axis, its motion takes place round a vertical axis through the
point of support, and precession occurs, a simple definition of which is
as follows :

When a torque (see p. 22), equivalent to up and down forces, is
exerted on the axle of a gyroscope, the motion of the ends of the axle
of the gyroscope takes place, not in the direction of the forces as occurs
when the wheel is not spinning, but in a direction at right angles to this
direction.

The reasons for the precession of the gyroscope will now be considered.

Momentum

Those who have an elementary knowledge of mechanics know the
meaning of the word "momentum." The momentum of a body in
motion is measured by multiplying its mass by its velocity, each being
expressed in proper units. As the English system will be adhered to
throughout the present book, we shall measure mass in pounds and
velocity in feet per second. In these circumstances the product of mass
by velocity is the momentum of the body at the time, measured in pounds
feet per second (1 Ib.ft/sec.). If we wish to find the momentum of a
body of mass 100 Ib. which is moving with a velocity of 20 ft. per sec.,